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David Phillips, who died on February 23rd 1999, was one
of the great pioneers of protein crystallography. He made
many contributions to the development of the discipline,
but his greatest achievement was the determination of the
first three-dimensional structure of an enzyme, lysozyme,
and the elucidation of its catalytic mechanism — the first
to be described in  three dimensions. Later he became a
full-time science advisor to the government. His distinc-
tion in both roles was marked by many honours, including
a knighthood and a life peerage.
David Phillips was born in Ellesmere, in the English
county of Shropshire, on March 7th 1924. After an initial
education at University College, Cardiff, like many early
protein crystallographers he did an apprenticeship in small-
molecule crystallography, partly in Canada at the National
Research Council in Ottawa. On his return to England he
joined the Royal Institution in London, then under the
directorship of Sir Lawrence Bragg, to work on protein
crystals. There he became a member of John Kendrew’s
team, otherwise based in Cambridge,  which in 1958 suc-
cessfully completed the first three-dimensional structure of
a protein molecule, myoglobin,  at high resolution. The
importance of this achievement was recognised by a Nobel
Prize for Kendrew. Having experienced with myoglobin
the enormous effort involved in the manual photographic
data collection of the time, in collaboration with Ulli Arndt
he devised and built an automatic diffractometer inge-
niously based on the Ewald reciprocal space construction.
As early as 1960 David Phillips used the prototype linear
diffractometer to collect myoglobin data to 1.4 Å resolution
with a view to refining the molecular structure. Unfortu-
nately, the task of incorporating the large body of mea-
sured data into the map was beyond the computing
capabilities of the time, and it was another 15 years or so
before we saw protein maps approaching atomic resolution.
The linear diffractometer, by this time fitted with three
counters following David Phillips’ realisation that flat-cone
geometry would permit the use of multiple counters with
consequent large reductions in data collection time, was a
key to the determination of the structure of lysozyme.
The really significant breakthrough in this project,
however, was his insight that the active site of the enzyme
could be identified and mapped from the analysis of sub-
strate–analogue complexes. As applied to lysozyme this
approach was of course remarkably successful, and gener-
ated a proposal for its catalytic mechanism that has stood
the test of time. It is not unrealistic to claim that in one
stroke this work ‘solved’ the problem of enzyme activity.
This work not only confirmed the importance of factors
such as the exclusion of water, the functional modulation
of catalytic residues, and the distortion of the bound sub-
strate, but showed how they could be spatially and func-
tionally integrated in a real active site. This laid the
foundation for nearly all subsequent enzyme studies.
Following his success with lysozyme, in 1966 David
Phillips moved to the University of Oxford, with several
of the lysozyme team, to set up the Laboratory of Molecu-
lar Biophysics and become its first Professor. There, real-
ising early the value of a multidisciplinary approach to
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structural biology, his was the main driving force for
bringing together senior scientists from different depart-
ments who were interested in enzymes to form the
Oxford Enzyme Group, the forerunner of the Oxford
Centre for Molecular Sciences. The initial collaboration in
the Enzyme Group was a study of glycolytic enzymes, to
which he contributed the structure of triose phosphate
isomerase. A further achievement in Oxford was the reali-
sation that an analysis of the atomic temperature factors
from protein refinement could be used to define the
dynamic properties of protein molecules. Comparative
studies of different lysozyme crystals showed for the first
time that information on whole-molecule dynamics could
be obtained from the X-ray data, and that dynamical
behaviour played a significant role in biomolecular func-
tion. This accomplishment initiated the study of macro-
molecular dynamics, which subsequently burgeoned into
a major field of its own.
David Phillips’ major interest, as an innovative experi-
mentalist, was to uncover novel aspects of protein mol-
ecules. Having made major pioneering contributions to
protein structure, enzyme action, and macromolecular
dynamics, when protein crystallography seemed likely to
produce just ‘more of the same’ his attention became
focused elsewhere. Elected a Fellow of the Royal
Society, he was awarded its Gold Medal in 1975, and sub-
sequently became a vice president and then its biological
secretary. He was knighted for his services to science.
Having become a part-time advisor to the government
while still at Oxford, David Phillips subsequently
resigned his chair to take up the full-time post of advisor
at the Department for Education. There he had a second
distinguished career in the development of national
science policy, in 1994 being made a life peer, taking the
title of Lord Phillips of Ellesmere. Typically, although
suffering ill-health, he played an active role in the House
of Lords and acted as chairman of its Select Committee
on Science and Technology until he was too ill to do so.
David Phillips fought a long and courageous battle
against cancer, dying shortly after completing a history of
the lysozyme project commissioned by the International
Union of Crystallography.
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